Introduction and Main Results
Let f be a nonconstant meromorphic function in the complex plane C. We shall use the standard notations in Nevanlinna's value distribution theory of meromorphic functions such as T r, f , N r, f , and m r, f see, e.g., 1, 2 . The notation S r, f is defined to be any quantity satisfying S r, f o T r, f as r → ∞ possibly outside a set of E of finite linear measure.
Let F be a family of meromorphic functions on a domain D ⊂ C. We say that F is normal in D if every sequence of functions {f n } ⊂ F contains either a subsequence which converges to a meromorphic function f uniformly on each compact subset of D or a subsequence which converges to ∞ uniformly on each compact subset of D. See 1, 3 .
The Bloch principle 3 is the hypothesis that a family of analytic meromorphic functions which have a common property P in a domain D will in general be a normal family if P reduces an analytic meromorphic function in the open complex plane C to a constant. Unfortunately the Bloch principle is not universally true. But it is also very difficult to find some counterexamples about the converse of the Bloch principle, and hence it is interesting to study the problem.
In 2005, Lahiri 4 proved the following criterion for the normality, and gave a counterexample to the converse of the Bloch principle by using the result.
Theorem A. Let F be a family of meromorphic functions in a domain D, and let a / 0 , b be two finite constants. Define
If there exists a positive number M such that for every f ∈ F, one has |f z | ≥ M whenever z ∈ E f , then F is normal.
In this direction, Lahiri and Dewan 5 as well as Xu and Zhang 6 proved the following result.
Theorem B. Let F be a family of meromorphic functions in a domain D, and let a / 0 , b be two finite constants. Suppose that
where k and n are positive integers. If for every f ∈ F i all zeros of f have multiplicity at least k,
ii there exists a positive number M such that for every f ∈ F one has |f z | ≥ M whenever
then F is normal in D so long as A n ≥ 2; or B n 1 and k 1.
Here, we also give a counterexample to the converse of the Bloch principle by considering Theorem B, which is similar to an example in 7 .
but Theorem B is true especially when E f is an empty set for every f in the family.
In the following, we continue to study the normal family when n 1 and k ≥ 2 in Theorem B. 
where k ≥ 2 is a positive integer. If for every f ∈ F i all zeros of f have multiplicity at least k 1,
ii there exists a positive number M such that for every f ∈ F, one has |f z | ≥ M whenever 
Theorem E. Let F be a family of meromorphic functions in a complex domain
and n 1 n 2 ≥ 2, and put
If there exists a positive constant M such that |f z | ≥ M for all f ∈ F whenever z ∈ E f , then F is a normal family.
Theorem F. Let F be a family of meromorphic functions in a complex domain
Naturally, we ask whether the above results are still true when f is replaced by f k in Theorems E and F. We obtain the following results. 
If there exists a positive constant M such that |f z | ≥ M for all f ∈ F whenever z ∈ E f , then F is a normal family. 
Some Lemmas
Here, as usual, Proof. In Lemma 6 of 7 , the case of k 1 is proved. We just consider the case of k ≥ 2 by a different way which comes from 10 . If f is a polynomial, obviously the conclusion holds. If f is a nonpolynomial rational function, then we can set
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where A is a nonzero constant. Since f has only zero with multiplicity at least k, we find that
For convenience, we denote
2.3
Differentiating 2.1 , we obtain
where g z is a polynomial with deg g ≤ s t − 1. Suppose that f n f k m − a has no zero, then we can write
where B is a nonzero constant. Differentiating 2.5 , we obtain 
2.7
It is a contradiction with n ≥ 1 and k ≥ 2. This proves the lemma. Proof. If f is not a constant, and from a / 0, we know that f / 0, then with the identity ff k ≡ a, we can get that, if r → ∞,
and r / ∈ E with E being a set of r values of finite linear measure. It is a contradiction. 
